Gamma-ray-irradiated Escherichia coli CR thy -cells and spheroplasts, prelabeled with 14C-thymine, were assayed for acid-insoluble activity as a function of incubation time after irradiation. Under similar irradiation and incubation conditions, degradation profiles of cells and spheroplasts were virtually identical. Similar results were found for cells and protoplasts irradiated in the presence of rifampin (20 ,g/ml). These results suggest that postirradiation deoxyribonucleic acid degradation enzymes are probably not loosely localized in the periplasm, unlike endonuclease I.
Postirradiation deoxyribonucleic acid (DNA) degradation in Escherichia coli cells is a well known phenomenon and has been recently reviewed (6) . This degradation appears to be enzymatic (7, 8) and begins within seconds after irradiation, suggesting that degradation enzymes are already present, albeit not functioning, prior to irradiation. One such enzyme has recently been identified as the recBC nuclease (10) , and apparently functions also on noncellular irradiated DNA introduced into unirradiated cells (Marsden, Ginoza, and Pollard, manuscript in preparation). The specific location, if any, of nucleolysin enzymes in the cell, and the direct agent(s) permitting their release or attack on the chromosome, or both, have not been elucidated.
Our interest in gamma-ray-induced DNA degradation in spheroplasts was triggered by recent work (1) which implicated cytoplasmic membrane and periplasmic space as being associated with E. coli DNA degradation functions. In this work, endonuclease I was found to be released from the periplasmic space into or through the cytoplasmic membrane by the action of colicin E2, followed by rapid and nearly complete DNA degradation. Spheroplasted cells were found to lose endonuclease I from periplasm to surrounding medium, thereby modifying the cellular response to a colicin E2 challenge. These observations led us to ask whether cells lacking wall integrity, ' were typically grown at 37 C in Roberts' C-minimal (glucose) medium supplemented with 0.2% Casamino Acids, cold thymine (2.0 ,g/ml), and "4C-thymine (0.03 ,uCi/ml), to a cell density of about 2 x 108 cells/ml. The culture was then harvested by centrifugation. Depending on the particular experiment, a pellet was either (i) resuspended in non-labeled growth medium, (ii) spheroplasted according to the lysozymeethylenediaminetetraacetic acid spheroplast assay (PA) medium method of Guthrie and Sinsheimer (4), or (iii) resuspended in spheroplast assay medium. A cold thymidine chase was usually included. Rifampin (Calbiochem) was occasionally added (to 20 ug/ml, final concentration) at this stage. Preparations were iced, examined optically to insure that cells appeared healthy and that spheroplasting was complete (>95% spheres), and split into equal portions. Catalase was then added to 1 ,ug/ml. Following 60Co gamma irradiation (in a Gammacell 200, Atomic Energy of Canada, Ltd.) of one of the two (iced) samples of each preparation, samples were individually incubated at 37 C. Periodically, 1 ml was withdrawn from each sample and placed in 2 ml of iced 10% trichloroacetic acid for a minimum of 15 min. lipore Corp.), the acid-insoluble components remaining on the filters were dried and counted in a Nuclear-Chicago gas flow planchet counter. Cell survival was not measured, due to the lack of correlation between radiation-induced DNA degradation and colony-forming ability seen in nearly all E. coli strains investigated (6) . E. coli CR thy -cells and spheroplasts, if irradiated and incubated in the same (rich) medium without bubbling, gave virtually identical DNA degradation profiles (Fig. 1, Table 1 ). Although cells irradiated and incubated in glucose growth medium (Roberts' C-minimal + 0.2% Casamino Acids) displayed significantly enhanced degradation (Fig. 2) , compared to spheroplasted cells from the same culture, irradiated and incubated in PA medium, we interpret this to mean that the rich spheroplasting medium was radioprotective. Rifampin, which permits degradation to be maintained for longer times after irradiation and is thought to inhibit the manufacture of a product that turns off the degradation machinery, affected both cells and protoplasts to the same degree (Fig. 3 
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From these experiments, we conclude that spheroplasting does not affect gamma-rayinduced DNA degradation in E. coli CR thy-.
Since recBC nuclease appears to be responsible * 
